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ABSTRACT 
 
Demographics are such that the number of people over 65 will increase by 11% by the year 2011. The 
needs of this section of the United Kingdom population are not currently catered for in the design of 
food packaging. This paper discusses a project which aims to highlight the needs and aspirations of a 
sample of the UK population when opening food packaging.  In an initial focus group, six people 
discussed the issues that they perceived as being important when purchasing packaged food. Their 
physical ability was profiled before opening five types of foodstuff packaging, and their performance 
was recorded via video and through focus groups. The physical properties of the packaging were also 
defined.  
 
The perceived ability or inability of the participants to open packaging, and their subsequent success 
in this task performance, is discussed in relation to a model of hand object interaction and packaging 
semantics. 
 
It was found that the participants could not open all of the packaging tested. The forces required to 
open the packaging did not appear to be too high in relation to the participants’ abilities, demonstrated 
through grip and pinch strengths. The problems users experienced were with their ability to apply the 
forces to the packaging and their pre-conceptions of the packaging. The participants choice of food 
was influenced by their confidence in being able to prepare it, which included opening the packaging 
or who was available to help them. Easy to open food packaging enables elderly people to be more 
confident in leading independent lives for longer and provides improved convenience for all.   
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INTRODUCTION 
 
This paper describes a pilot study to provide evidence of the problems and perceptions people have 
when opening foodstuff packaging. The information and results obtained will help direct a larger study 
on the needs and aspirations of the less able in our society. The study is part of the EQUAL Research 
Network, a UK wide Engineering and Physical Sciences Research Council (EPSRC) funded Network 
for Extending Quality Life of Older People and Disabled People. 
This pilot study follows on from work conducted by Torrens et al (2001) in which the forces and 
postures adopted by participants to open vacuum sealed jam jars were recorded. This study 
demonstrated that the perceived force was much larger than the ‘actual’ force required to open the jars. 
This indicated the main problem areas lay in the prehensile grip of the participants due to the friction 
between their palmer surfaces of their hands and the packaging.  
The Department of Trade and Industry, United Kingdom, (DTI,UK) sets out guidelines as to the 
maximum forces required to open packaging, but from results of the study by Torrens et al mentioned 
earlier it appears that it is more than just the resultant force making packaging difficult or seem to be 
difficult to open. The DTI also indicated that shape, size, weight, surface finish, visuals and opening 
devices all play a part in the ease of package opening for all age groups (DTI, 2000). Opening food 
packaging is an activity of daily living. The inhibition of such activities can have an adverse effect on 
a persons daily life. This study explores the responses of a purposive sample of six elderly people to 
foodstuff packaging. The results are not statistically secure but for the purposes of this study the 
findings were revealing and of value.  
 
METHOD 
 
The study was carried out at a local residential home where the participants lived, so that they were 
relaxed and in a comfortable environment. It also allowed participants to show examples of packaging 
they regularly purchased. Four male and four female participants were tested. The project activities to 
be undertaken were discussed with the participants and their written consent given before commencing 
the trial. 
 
The packaging types tested were:  
a) Plastic welded strip (400g bacon). 
b) Ring pull can (beans) 
c) Vacuum sealed jars (fruit jam 454g) 
d) Carbonated drinks bottle (sparkling water, 500ml) 
e) Foil sealed pack (yoghurt) 
 
Summary of assessment methods: 
 
The assessment methods used provide information about the end user, product and the task 
performance involving both.  The assessment methods used were: 
• Focus groups; 
• Physical characteristics of participants (including: size, strength, range of motion); 
• Observation of overall body posture and grip pattern used to perform a given task; and, 
• Participants’ emotional response to the packaging (elicited through interview).  
 
The following diagram (Figure 1.) provides a summary of the assessment methods used in this study.  
Parallel assessment of participants has been found by the authors to be an effective way of processing 
more participants within a sort period of time.  
 
 
Time 
Figure 1: Method time line 
 
Focus groups; participants’ perceptions of foodstuff packaging 
 
Two focus groups were conducted, one for the males one for the females, they were split for two 
reasons; four participants in a focus group is easier to manage and from previous experience, male 
participants are more willing to talk about their feelings and problems in the absence of females. One 
researcher introduced the topic to the participants while another acted as scribe. Packaging in general 
was first discussed to establish any common problems associated with general packaging and to get 
the conversation started. The packaging to be tested was handed out and each packaging type was 
discussed individually. The participants highlighted specific issues with each package type and 
demonstrated problems they perceived when opening that type. The investigators directed the 
discussion only when it digressed from the focus of the study. The scribe noted important points and 
comments made by the participants. 
 
Physical characteristics of participants  
 
The females were profiled while the males were in the focus group and vice versa. The profiling 
included hand measurements (hand length and width measured three times with an anthropometer). 
Pinch and grip strengths were also measured, all measurements were taken in accordance with a 
previously documented set of methods (Torrens et al 2000). 
 
Observation of overall body posture and grip pattern used to perform a given task 
 
Before participants were asked to open the foodstuff, each sample of packaging was clamped on a 
Universal Grip Dynamometer (UGD). It was then opened by an able-bodied researcher without the aid 
of tools. This was repeated three times and the data logged onto a computer. Microsoft Excel was used 
to produce graphs of the forces.  
 
 
Figure 2: UGD with axis superimposed 
 
The participants were then seated in front of a video camera and asked to open each type of packaging. 
The order in which the packaging was presented was different for each participant to give a balanced 
order of presentation. The participant was asked to give the packaging a rating for ease-of-use and 
they were asked questions about their feelings between opening each package. A five point scale was 
used ranging from 1, very difficult too 5, very easy. This provided time to rest in order to negate any 
effects from muscle fatigue and to let the soft tissues in the hand re-inflate (having applied a high 
pressure to the packaging) due to blood pressure. 
 
Participants’ emotional response to the packaging 
 
Participants emotional response were recorded via a question asked by the operator. These were 
compared with the body language recorded by the video camera. Participants’ emotional responses are 
discussed further in Woodcock et al (2002) 
RESULTS 
 
The following results are presented in the form of tables: Table 1; Perceptions of opening difficulty, 
Table 2; participants’ ability to open the packaging, Table 3; participants comments, Table 4; 
participants physical characteristics. Table 5; forces required to open the packaging. It should be noted 
that participant 1 had to leave before completing the whole study so some of the data only includes 
five participants. 
 
Focus groups; participants’ perceptions of foodstuff packaging 
 
Table 1: Difficulty ratings participants gave each packaging type. 1 = very difficult, 5 = very easy 
 
 
Packaging sighted as being bad 
or hard to open: 
Packaging sighted as being good 
or easy to open: 
• Shrink wrapped products Boxed fruit juice cartons, 
because the tab is large and 
easy to hold 
• Products with sticky tape 
on them 
• Washing powder with large 
perforations  
• Cornflakes Pills individually wrapped (not 
in bottle) 
• Bottle tops  
• Jam jars  
• Ring pulls  
 
 
 
 
 
Difficulty Rating
0
1
2
3
4
5
6
Yoghurt Beans Bacon Botttle Jar
1=
 D
iff
ic
ul
t 5
= 
Ea
sy
1
2
3
4
5
 
Table 2: Participants ability to open packaging. 
 
 
 
Participants’ emotional response to the packaging 
 
Table 3: Participants comments 
 
Emotions expressed Quotes 
• Frustrated • Struggle when on my own 
• Fed up • Loose desire to try 
• Helplessness  • Wonderful (if it opens).   
• Annoyed  
• Pride   
 
General comments:  
 “I always use a tool to open screw 
lids” 
 “Today every thing revolves around 
the young who can buy in bulk e.g. 
buy I get 1 free” 
 “I am dependant on other people to 
open some things” 
  
 
 
Packaging specific responses:  
Yoghurt Not obvious where to pull from 
 “Doesn’t stick hard like milk 
cartons” 
 “I use a spoon to Pearce the lid” 
 “Marvellous when it works” 
Carbonated Drinks bottle I would not attempt to open it 
 Gap in door often used to hold cap 
Ring pull can (Baked Beans) “It looks easy but I feel bad that I 
can’t open it” 
 “I still use the old can openers” 
Plastic welded strip (Bacon) None would not attempt without a 
knife or scissors 
 “The tab it to slippery” 
 “It should be like the yoghurt, easy 
to peel” 
Vacuum sealed jar “It is shiny so I know I can’t open 
it” 
  
 
 
Physical characteristics of participants 
 
Table 4: Participants physical characteristics 
 
Participant no. 1 2 3 4 5 6 
Anthropometry       
Sex Female Female Female Male Male  Male 
Stature mm  1616 1513 1698 1610 1700 
Hand width mm 82 83 72 91 90 86 
Hand length mm 175 189 162 190 196 180 
Pinch strength 
(avg.) N 
25 31.6 26.5 40 40 42 
Grip strength (avg.) 
N 
147.5 170 150 273 220 266 
       
 
Observation of overall body posture and grip pattern used to perform a given task 
 
Table 5: Benchmarking of forces; the peak forces involved in opening the five types are summarised 
in the following table. 
 
Package Peak forces (N) 
a) Plastic welded strip (400g bacon). 45 
b) Ring pull can (Beans) 4.7 
c) Vacuum sealed jars (454g jam) 45 
d) Carbonated drinks bottle (500 ml sparkling water)           1.8 
e) Foil sealed pack (yoghurt) 0.4 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Technique used by participant 4 to open Baked Bean ring pull can 
 
The participant in Figure 3 rated this packaging ‘4 easy to open’. The observations show otherwise; at 
first attempt he cannot lift the ring up so he uses both thumbs to prise it up whilst resting it on his 
thigh, he then uses a power grip to pull the lid off, with the recoil spilling some of the contents. 
 
Similar observations were made for most subjects, the most important seemed to be that if the 
participants managed to open the packaging they considered it to be easy to open, however much they 
seemed to struggle with it. 
 
DISCUSSION 
 
There was no correlation between participants hand dimension, grip or pinch strength and their ability 
to open the packaging. A much larger sample size is required to test the significance of this result. 
 
The yoghurt pot was perceived as being the easiest to open, and this correlates with the lowest force 
required to open it out of all the packaging. The participants’ perception of the ring pull baked bean tin 
was that it was easy to open, but the video and the comments from the focus group suggest that it was 
not easy to open. This discrepancy is not easily explained. It could be because they do not want to 
admit they have a problem (this was evident at the beginning of the focus group with the male 
participants). It may also be because they have the ability to open, so they perceive it to be easy, as 
they cannot open difficult-to-open packaging.  
 
The male participants were willing to discuss packaging which they felt was bad but were less willing 
to discuss their emotions when opening packaging. Their emotions were easily seen on the video, 
through their body language and facial expressions. When some of the participants opened the 
carbonated drinks bottles they showed surprise and in some cases joy (as can be seen in Figure 4).    
 
The only packaging to be opened by all the participants was the yoghurt pot, which was said to be 
particularly easy yoghurt pot to open. A high proportion of the subjects stated their preconceptions of 
the packaging before opening them. Most would not attempt to open the packaging in the way that it 
was designed to be opened. They would seek help or use a tool such a knife or even the gap in a door. 
No participants opened all the packaging, none could open the bacon, two of the five did not know 
that it was possible or even designed to be opened by the tab in the corner.  The instructions caused 
                  1                       2                     3 
Unsuccessful attempt to use 
one hand 
Both thumbs used to pull ring 
pull. 
Finger used to pull lid off. 
quite a lot of discussion, the ‘tamper evident’ button caused confusion and also some of the 
instructions were not helpful, causing irritation to the participants. An example of an instruction that 
caused irritation was “Instructions: open by hand”. 
 
At first, the participants (especially the males) did not associate their experiences opening food 
packaging with their emotions. As the focus group progressed, the effect food packaging had on their 
lives became evident. All the participants lived in a residential home with help nearby. The 
participants said their choice of food was affected by the packaging i.e. they purchased loose bacon if 
they live on their own, as they would worry about their ability to open the packaging. Some would 
only purchase some food when they had younger visitors (not to entertain them) to help them get at 
the contents. 
Figure 4: Body language of participant 4 suggesting that he is pleased at being able to open a 
carbonated drinks bottle. 
 
CONCLUSIONS 
 
From the results obtained the following statements can be made:  
• The perceptions that people have of packaging mean that if they would not attempt to open 
them, therefore they would not purchase them. 
• Food packaging can have a positive or negative affect on a person’s life, by giving satisfaction 
or reducing confidence. 
• Good packaging can help less able-people lead independent lives. 
• The emotions participants suggested via their body language differed from the emotion they 
stated in questionnaire.    
• The participants strength seems enough to open the packaging but they cannot apply this to 
the packaging due to the product semantics and surface features. 
• A larger more comprehensive study needs to carried out.  
 
It is possible for packaging manufacturers to produce packages that are easier to open and keep food 
just as fresh. The packaging types tested would appear to need an optimised grip interface, within the 
constraints of commercial manufacture.  Improvement in this aspect in usability may result in a higher 
cost for the packaging and foodstuff.  
 
Products such as ‘sports’ water bottles, for example, provide evidence that people would pay more for 
the convenience provided by this type of packaging, that uses more material in its construction. This 
type of packaging product is popular with people participating in sports and those who have disability, 
(as well as anyone who likes the convenience). 
 
This study did not asses if people would pay more for easier to open packaging, but it did find that 
they choose what they purchase carefully.  
 
Those interviewed had formed opinions on certain types of packaging that they considered unusable in 
their daily life. This reduces the market size for the product concerned. As highlighted in at the 
beginning of this paper those older members of the UK population are increasing rapidly. If all older 
people have similar opinions to those interviewed foodstuff producers and packaging manufacturers 
cannot afford to ignore the need for change. 
 
This study has highlighted other areas into which research needs to be undertaken. The authors would 
welcome further discussion with those who have an interest in packaging specification, design, 
development and use.   
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